Occurrence of floods in the Kashmir valley in September 2014 compelled the Govt. of Jammu and Kashmir to take the necessary steps in order to avoid the similar situation in near future. Eventually the Govt. decided to start dredging of Jhelum and its spill channel, in order to increase their capacity. As a result, a large quantity of dredged material will be obtained and there should be a proper plan in advance for the utilization of such a large quantity of dredged material. Dredged material can no longer be thrown away as a waste material. The use of dredged material can be made in the development of numerous development projects which can reduce the exploitation of primary resources needed for construction activities. But before putting the dredged material to some constructional use, it is essential to carry out investigation for its characterization and only then it can be utilized judiciously, depending on its geotechnical merit. In the present study, samples were retrieved from four locations of the Jhelum flood spill channel bed. Experimental investigations were carried out to determine the various geotechnical parameters related to the physical and engineering properties of the material. The material was classified using Indian Standard Classification System. It had been observed that the material available at these locations was predominantly fine grained inorganic silt, clayey silt with little amount of fine sand and some traces of organic matter. Based on the geotechnical characterization, the material had been critically found suitable for its potential use in embankment cores, canal linings, clay liners, landfill for low lying areas and also as compacted foundation/subgrade material.
I. INTRODUCTION
In September 2014, water level in the Jhelum river reached to such an excessive height that the water overflowed its banks and inundated almost all of Kashmir valley. It caused intensive damage in terms of loss of life, property and disruption of economic activities. According to Irrigation and Flood control department of Jammu and Kashmir, the state's river and flood channels could carry around 65,000 cusecs of water, while in September 2014 the discharge was over 100,000 cusecs. Moreover, the drainage channels of the region have been blocked and the links between the lakes have been cut off due to unplanned urbanization and encroachment and as a consequence, the lakes have lost their power to absorb water the way they used to, a century ago, and save the region from floods [1] . Moreover, the encroachment of river banks along the Jhelum and its tributaries had been a bane for Kashmir for several years. A large number of illegal structures had mushroomed along the banks of the Jhelum in North and South Kashmir in Anantnag, Srinagar, Bandipora, and Baramulla districts, thus reducing the carrying capacity of the system. Illegal construction was rampant at Khanbal, Bijbehara, Sangam, Halmula, Kakpora, Samboora, Guru and Padhgampura. It was also revealed that deforestation in the Jhelum basin led to excessive siltation in Jhelum and its water courses. Due to this the capacity of Jhelum has been effected. Continuous rains for two to three days in Kashmir valley raises flood threat in the Jhelum river. No such risk arose with this much of precipitation two to three decades back. Therefore, there was a rising need for the Govt. of Jammu and Kashmir to take necessary steps so that the rising threat of floods that is looming large over the Kashmir valley is avoided. Fortunately, the government eventually has announced its step to undertake the dredging of river Jhelum and its spill channel. Now one of the consequences will be that a [6] , in their investigation for beneficial use of dredged material in Ireland, employed the physical and chemical tests to establish the suitability of dredged material from three ports. In another study, samples of processed Construction & Demolition waste and dredge material were collected from locations in Cork City and Cork County to characterise the materials. The C&D samples were obtained from stockpiles at two recycling centres in Cork City and the dredge samples by grab sampling, from the bucket of a dredger or from mudflats at various locations in Ireland. Ten samples of waste materials were tested, 3 C&D samples and 7 dredge samples. One additional sample of a typical clay which was in use as a landfill liner was also tested for Particle size distribution, Consistency limits, Organic content, Light compaction, Particle density, and Hydraulic conductivity. The analysis of the samples of the C&D waste and the dredge material indicated that it would be technically feasible to prepare a composite sample from the two materials which would satisfy the requirements of the compacted clay liner. Thus for exploring the engineering applications of dredged material, geotechnical characterization forms an important consideration. Geotechnical characterization includes determination of physical as well as engineering properties of the material. By knowing these properties, one can then allocate the material to some use depending on its geotechnical characteristics.
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II. MATERIALS AND METHODS
In the present study, disturbed as well as undisturbed samples have been taken from four sites along the bed of Jhelum flood spill channel. Open excavation method has been employed for retrieving samples. One core has been retrieved from each site. The samples have been retrieved from within the depth range of 1 to 1.5 m below the existing flood spill channel bed level. All the positions have been marked with GPS for future references. All the samples have been tested according to relevant IS codes in the laboratory for determining the geotechnical parameters, as given in Table 2 . The specific gravity of various samples have been determined using density bottle method and the liquid limits have been determined using Casagrande's apparatus. Also the various geotechnical parameters have been determined after compacting the samples to max. dry density at optimum moisture content obtained from corresponding Standard proctor compaction test for that sample. The coefficient of permeability has been obtained indirectly from the corresponding consolidation test for the corresponding samples using Taylor's square root of time method. 
IV. DISCUSSION
Particle size distribution
The particle size distribution of the material reveals it to be predominantly fine grained with small amount 
Specific gravity
Specific gravity of samples range from 2.60 to2.63 which is a little low for a fine grained soil. This may be due to the presence of little amount of organic content in the soil.
Atterberg limits
The values of liquid and plastic limits for the tested samples are given in Table 3 . It has been observed that the flow indices of sample 4 and sample 1 are high depicting their higher rate of decrease in shear strength with increase in water content. The flow indices of sample 3 and sample 2 have been observed to be relatively low. From the toughness index values, it has been observed that sample 1 may be friable at plastic limit while the sample 2 has highest shear strength at plastic limit followed by sample 3 and sample 4. The flow curves for the four samples are shown in 
Classification
From the values of liquid limit and plasticity index, the sample 1 plots within the CL-ML region of the plasticity chart. Sample 2 and Sample 4 plots within the CI region and sample 3 within the CL region.
Compaction characteristics
The compaction curves for the samples are shown in Fig 3. The test results are given in Table 3 . The initial concave portion in the curves is due to the presence of sand which results in bulking phenomenon. Table 3 . Fig 4 shows the failure envelopes.
Fig 4
Failure envelopes from UU tests.
CBR value:
The CBR value of the material when compacted, in general, is low. This may restrict its application in the construction of sub base and base course. The CBR values of the samples are given in Table 3 . The loadpenetration curves for the samples are shown in Fig  5 . 
Compressibility characteristics:
The values of various compressibility parameters are given in Table 3 . From the observations, the material was found to have very low to intermediate compressibility when compacted. The swelling indices of the material during unloading were also found to be low. Fig 6 and Fig 7 shows the e-σ and elog σ plots respectively.
Fig 6 e-σ plots.
Fig 7 e-log σ plots.
Permeability characteristics:
Zaid The values of coefficient of permeability for different samples are given in Table 3 . The material was found to be less permeable when compacted.
Unconfined compressive strength:
The values of unconfined compressive strength of the samples are given in the Table 3 . Fig 8 shows the stress-strain behaviour of the various samples.
Fig 8
Stress-strain curves from UCS tests.
It has been observed that the material available at the chosen locations is having a good unconfined compressive strength. The stress-strain curves indicate decrease in stress after the materials are strained beyond the peak stress thus showing the work-softening behaviour.
From the above discussion, the suitability of the characterized dredged material from various location of flood spill channel bed for various potential constructional uses can be summarized as given in Table 4 : Moreover, this property also permits its use as compacted earth lining for canal sections and as compacted clay liners. 4. The shear strength of the material is relatively fair to good and therefore, it can be used as a foundation soil in areas having soil unsuitable for construction purpose. Moreover, the material can also be used as compacted land fill. 5. The material being comprised of silt and clay, it may also find its use as a raw material for the manufacture of bricks and tiles, though, more specific chemical and additional tests may be required. Also the introduction of additives may be required for such an explicit application. 6. Although beyond the engineering domain, the soil of flood spill channel being of flood transported origin, the same can well be utilized by floriculture, landscaping and agriculture department for its good general line fertility. Thus, by taking above conclusions into consideration, one can plan an effective utilization of the dredged material which will be obtained from the bed of Jhelum flood spill channel.
VI. FUTURE SCOPE OF WORK
The following work can be done in order to explore more about the suitability of dredged material from Jhelum flood spill channel: 1. Conducting the triaxial tests on the material. 2. Determining the various geotechnical parameters for the case of heavy compaction. 3. Organic content of the material may also be assessed. 4. The dredged material seems to be a potential candidate for stabilization and thus, after carrying out the stabilization of the dredged material using various available stabilizers like quick lime, cement, etc, its suitability for various engineering uses can be explored.
